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Abstract In this contribution, we present a course for
making stakeholders in requirements engineering (RE)
processes aware of the relevance of importance assessment
(the thinking process that they go through while assessing
requirement weights) and giving them some experience
with specific aspects of the importance assessment process.
We also analyze the experiences of the participants in five
pilot sessions. In RE instruments, elicitation of requirement
weights receives much attention. However, the processes
that individual stakeholders go through while assessing
weights are largely ignored or seen as a ‘black box’. In the
course, participants gain experience with some common
issues and pitfalls in assessing weights. Issues covered are:
completeness and interdependence of requirements, causal
relationships and the common denominator, handling ‘ir-
rational’ requirements, and the meaning of ‘importance’
(priority). The course was given in various large organi-
zations in the aerospace sector, and data on participants’
experiences were gathered by means of a standardized
questionnaire. The extent to which the participants claimed
they learned about the relevance of importance assessment
and about how to perform it were, respectively, 2.89 and
2.72 on a scale from 1 to 5. The relevance of the various
assignments was rated between 3.74 and 4.00 on a 1–5
scale. Our study indicates that the course, or elements of it,
should be embedded in an organization’s work practices in
order to achieve lasting effects.
Keywords Importance assessment  Attribute weighing 
Decision support instruments  Decision support course 
Requirements engineering process  Requirements
engineering course
1 Introduction
One of the activities in a requirements engineering (RE)
process is setting requirement weights; deciding how
important each requirement is relative to other require-
ments or deciding whether requirements are mandatory for
options if they are to be considered. The mental process
that actors involved in RE processes go through while
assessing requirement weights is called the importance
assessment process. In this article, we propose a course for
making stakeholders in RE processes aware of the rele-
vance of importance assessment and giving them some
experience with specific aspects of the importance assess-
ment process. This experience is provided by executing a
number of assignments. These are designed to have the
potential to be developed into tools for facilitating impor-
tance assessment processes in organizations, as part of RE
processes. Although the development of the assignments
into tools is not the focus of this article, we will address
this issue briefly in Sect. 6. The aims of this contribution
are:
1. To present the course, including the rationale for
setting it up the way we did;
2. To describe some of the experiences of the participants
during pilot sessions of the course.
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This paper is not a formal evaluation. It relates experi-
ences and opinions, not actual effects.
The relevance of the course is threefold. First, it can
make stakeholders in RE processes aware of the relevance
of importance assessment (see Sect. 2). Second, the course
is aimed at introducing some notions to its participants that
can be useful when weights are to be given to require-
ments. This is done by means of the assignments described
in Sect. 3.4. Finally, arousing interest in importance
assessment processes can be a starting point for actions to
improve these processes (discussed in Sect. 6).
Importance assessment takes place during requirements
definition and weighing activities, activities that can have a
profound impact on organizational performance. Accord-
ing to a large survey by Ellis and Berry [18], an organi-
zation’s requirements definition and management are
highly correlated with the success of large commercial
applications for which these requirements were defined. As
we shall see, the definition or description of requirements is
tightly connected with importance assessment; for weigh-
ing, it must be absolutely clear what constitutes the content,
the meaning, of the requirement to be weighed. According
to Brace and Ekman [12], ‘inadequate development of
requirements can affect subsequent development activi-
ties’. Hoffman and Lehner [34] state that ranking the pri-
ority of requirements is what caused requirements
engineering teams in their study the most difficulties. The
course that we have developed may help to cope with these
difficulties.
The experience with importance assessment that actors
gain with our course can also help them to explain, moti-
vate, and communicate about, their priorities with others
involved in the RE process. These deliberations may also
lead to identifying and tackling ambiguities and interde-
pendencies in requirements that can, according to the lit-
erature, greatly complicate a requirements engineering
process [15, 60]. Encouraging discussion in an RE process
seems a good way to increase the quality and acceptance of
the results. Clarity and discussion can contribute to the
management of power and politics in requirements engi-
neering processes as analyzed by Milne and Maiden [46].
They also seem to be appreciated by those involved in
contract selection processes (as exemplified by Belton [8]).
Tools for eliciting weights like analytic hierarchy process
(AHP) and conjoint measuring [42, 55] do not preclude
discussion and may sometimes encourage it, but their focus
is on individual weight elicitation, not on communication
or discussion.
All in all, previous literature shows that paying attention
to defining and prioritizing requirements, and communi-
cating about them, is relevant for the success of RE pro-
cesses. The course we have developed addresses the
process of defining and prioritizing attributes and, by the
nature of the assignments, stimulates communication about
the importance assessment process.
1.1 Differences with other training instruments
The focus of the course discussed in this paper differs in
several ways from that of training programs or instruments
featured in contributions about prioritization found in this
journal. First, the course is not focused on elicitation, but
on generation of weights. Many tools used for assessing
the relative importance of requirements are aimed pri-
marily at eliciting what stakeholders (actors) already know,
be it implicitly or explicitly. An example is the swing
weights method used in the CORAMOD requirements
analysis method [12]. However, a large body of research
shows that requirement weights are subject to a wide range
of distortions, biases, and systematic and unsystematic
variations over time [see, e.g., 45]. Moreover, defining or
weighing requirements is not a straightforward process.
Milne and Maiden [46] do not see requirements as ‘ob-
jective facts waiting to be discovered’, but ‘as being sub-
ject to negotiations, contestable, moldable, and therefore
open to the machinations of power and politics’. And, in
our experience, requirements weights are open to genuine
differences of perception and opinion.
The second difference is that, according to our literature
study, and to the best of our knowledge, our course is the
only one based on empirical research on the mental pro-
cesses people go through when weighing requirements. As
will be discussed in Sect. 2.1, importance assessment is in
most research seen as a ‘black box’. The course that we
present here is new, as is our description of the experiences
of participants with it. The various assignments that form
the core of the course are mostly not very innovative. Their
content is specific for importance assessment, but their
general structure can be found elsewhere as well. For
example, some assignments are akin to certain creativity-
enhancement instruments. Having said this, we want to
stress that the focus of this article is on importance
assessment, not on the art of instrument design as such.
1.2 Limitations of this research
Our work has several limitations. We limit ourselves to
strategic, non-routine, organizational decisions. In this
context, ‘strategic’ means vital for the long-term future of
an organization [28]. An example is the acquisition of a
fleet of minibuses for a transport company. The chosen
minibuses determine the kind of services the company can
offer (i.e., the size of groups of vacationers that can be
accommodated) for a number of years. ‘Non-routine’
means that the participants in an RE process have not been
involved in similar decisions before, at least not in the
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same context, and thus, the importance assessment to be
made cannot be readily derived from previous decisions
[28]. For example, even if the management board of a
transport company was involved in buying the present fleet
of minibuses, new competitors may have entered the
market since then, new government regulations may have
been put in place, and customers may have altered their
preferences. ‘Organizational’ means that the course is not
meant for purely private decisions, like deciding where to
spend one’s holiday [28]. Explicit weighing is highly rel-
evant in these circumstances, and it is often an element of
formal decision procedures. Besides, the research on which
the course is based was done on strategic, non-routine,
organizational decisions. The course may be suitable for
other types of decisions, like routine decisions, but we do
not know whether this is the case since we did not include
other types of decisions in our research.
We did not distinguish between functional and non-
functional requirements. However, we believe the course
can be used for both (this has of course yet to be empiri-
cally proven). When running the courses, we took care to
work with requirements that were basically compensatory
(more, or less, is better). We left it to the participants to
convert compensatory requirements into non-compensatory
ones (when an option scores below or above a cutoff point
for a certain requirement, it is no longer considered,
however good it may score on other requirements). Some
participants may convert a compensatory requirement like
‘safety’ (the more safety the better) into something like ‘the
option should satisfy the minimum legal safety require-
ments’. We did point out the difference between compen-
satory and non-compensatory requirements during the
course.
Another limitation is that we do not assess whether our
course actually improves knowledge or skills. We assess
what participants thought they learned from the course,
what they thought of the relevance of the assignments, etc.,
but this does not necessarily concern actual changes in
behavior or skills.
This article is relevant for those concerned with
improving the quality of RE processes and organizational
decision processes in general. Readers may reflect on how
consciously they make importance assessments and whe-
ther they encounter some of the issues and pitfalls descri-
bed in this article. If so, the course we present may provide
inspiration for remedies.
This contribution starts with addressing the theory of
importance assessment and identifying some issues and
pitfalls that actors may encounter while assessing the
importance of requirements (Sect. 2). The course, based on
this theory, is described in Sect. 3. In Sect. 4, we address
the methodology for assessing the experiences of the par-
ticipants in five pilot sessions of the course as we applied it
in a number of aerospace organizations. The results are
presented in Sect. 5, followed by a discussion in Sect. 6 on
possible improvements of the course and on the embedding
of importance assessment processes in organizational RE
and decision processes.
2 Importance assessment: theoretical background
In Sect. 2.1, we briefly review research on requirement
weights. We show that little research has been done on
importance assessment and, consequently, on how to
introduce the importance assessment process to actors
involved in requirements engineering. In Sect. 2.2, we
describe a generic importance assessment model. In
Sect. 2.3, we use this model to identify issues that deserve
special attention or pitfalls that actors may encounter while
assessing the importance of requirements. These issues and
pitfalls form the starting points for identifying the subjects
addressed in the course. The reason for this is that these
issues and pitfalls show that importance assessment is not
straightforward that it is a worthy subject to learn about.
Getting acquainted with them during the course will
hopefully give the participants something specific to learn,
something that they can immediately use in their work if
they want to.
2.1 Previous research concerning requirement
weights
Extensive research concerning requirement weights has
already been done in previous scholarly work. The main
topics from previous research that are relevant in the light
of this article are:
1. Measuring weights. There are a number of methods for
measuring requirement weights [24, 36, 42, 56], like
simply asking actors to verbalize them, the AHP and
other methods of pairwise comparison [55], and the
structural method in which weights are derived from a
series of hypothetical choices presented to actors [e.g.,
27]. There are also methods that, although sometimes
primarily aimed at weight elicitation, help actors to
derive weights from higher-level goals, like value-
focused thinking [40, 41, 44]. However, measuring
weights gives few clues as to by what thinking
processes these weights were arrived at, as was already
mentioned in the introduction. Hence, knowledge
about the measuring of weights is not likely to help
actors very much with assessing the importance of
requirements. In the field of requirements engineering,
there are many studies in which weights are, explicitly
or implicitly, elicited [2, 16, 18, 49, 53]. In RE, it is
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sometimes possible to use the extent to which a certain
attribute contributes to the achievement of a goal as a
measure of its importance. This has been explored by,
for example, Ali et al. [1], Jureta et al. [38], Prakash
and Gosain [52], and Yoo et al. [62]. This subject will
be addressed in our course in the form of addressing
the common denominator in RE processes.
2. Factors that influence the weights given. Examples are:
the way in which the decision context is framed [6, 13,
57], the range of requirement values of the options to
be chosen from [7, 20, 23], the role of proxy
requirements [21], the number of sub-requirements
[10], the consequences of the need to justify decisions
or avoid regret [4, 26, 58, 59], and political processes
[46]. This type of research provides insights into
general characteristics of the thinking process of
actors, but it does not elaborate on specific mental
actions. For example, we can associate certain behav-
iors with the desire to avoid possible future regret, but
this is merely a general motive. How this motive is
converted into requirement weights does not become
clear, only that it influences the weights given.
Consequently, this area of research treats the impor-
tance assessment process as a ‘black box’ and is of
little help for developing training instruments address-
ing this process.
3. The way in which weights, once established, are used
in decision processes. Much attention has been
devoted to group choices on the basis of group
members’ judgments [11, 19, 22, 24, 25, 35, 37, 43,
47]. Examples in requirements engineering research
are Barraga´ns Martinez et al. [5], Kaiya et al. [39], and
Richards [54]. However, we are interested in the
mental processes before weights are established.
To conclude, the importance assessment process is still
largely a ‘black box’. The lack of emphasis on importance
assessment processes in organizational decision making
was acknowledged in organizations where we tested the
course.
This is not surprising. Many scientists and practi-
tioners with whom we had discussions about RE and
decision making believe that importance assessment is
such a personal affair that hardly any generalizable
knowledge can be obtained about it. But as we have
discussed elsewhere [28] and will elaborate on in the
next section, the general structure of importance assess-
ment processes can be described and analyzed. People’s
thoughts may be very personal, but the structure of their
thinking often is not, as far as importance assessment
processes are concerned. The next section gives a sum-
mary of what is already known about the importance
assessment process.
2.2 Describing the importance assessment process:
the weight assessment model (WAM)
In this section, we address the core characteristics of a
descriptive model of the importance assessment process
that we used to identify relevant issues and pitfalls that
actors can encounter and that were addressed in our course.
This model is called the weight assessment model (WAM).
We just present the elements of the model that are essential
for understanding the issues and pitfalls we identified. We
do not discuss the research that formed the basis of the
model, or analyze its merits, but we take the model as a
frame of reference for developing our course. The variables
we address in this paper pertain to the course we present,
not to the elements of the model. The model is based on
previous research; see [28, 29, 31] for details of the
research approach. We use the requirements ‘safety’ and
‘passenger comfort’ of a minibus (which we also used in
the assignments of the course) to illustrate the phases of the
WAM described below.
The weight assessment model consists of seven phases.
These phases are:
Phase 1: Problem identification activities like elaborat-
ing on the task at hand (understanding, concretizing) and
re-formulating it in one’s own words. This may occur if,
for example, actors did not formulate the assignment
themselves, but it was given to them by another
stakeholder.
Phase 2: (Sub-)requirement processing giving the
requirements a more precise, or different, meaning.
Requirement properties like measurement level, measure-
ment unit, level of abstractness, and precision can change
as a result of processing. Several forms of processing were
identified [28], but the only one relevant here is: splitting a
requirement into sub-requirements. For example, you can
split ‘safety of a car’ in sub-requirements like ‘quality of
the brakes’ and strength of the bodywork. This gives the
actor a more detailed idea of the meaning of a requirement
and makes it possible to give the sub-requirements separate
weights. One can think of several reasons for giving
weights to sub-requirements. For example, actors may feel
that sub-requirements are more concrete, more tangible,
than the main requirements they are derived from and
hence easier to assign weights to. As we shall see, most of
the issues and pitfalls that the subjects in our research
encountered during the importance assessment process
pertain in one way or another to phase 2, so this is the most
important phase for understanding the rationale behind the
course we developed.
Phase 3: Absolute (sub-)requirement weighing making a
statement about the importance of a (sub-)requirement
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without making any reference to the importance of other
(sub-)requirements (‘safety is important’).
Phase 4: Homogeneous sub-requirement weigh-
ing weighing one sub-requirement against another one of
the same main requirement (‘good brakes are more
important than a strong bodywork’).
Phase 5: Heterogeneous sub-requirement weigh-
ing weighing sub-requirements that belong to different
main requirements against each other [good brakes (sub-
requirement of ‘safety’) are more important than comfort-
able seats (sub-requirement of ‘comfort’)].
Phase 6: Requirement weighing weighing of the main
requirements (‘safety is more important than comfort’).
Phase 7: Evaluation reflections on activities and on the
results.
In the next section, and based on the WAM, we describe
some of the main characteristics of the ways in which the
subjects in our previous research performed their impor-
tance assessment tasks, and some issues and pitfalls they
encountered.
2.3 Issues and pitfalls in importance assessment
The design of the course was not based on sophisticated
theoretical principles, but on the desire to address specific
issues and pitfalls that we identified while observing people
performing importance assessments. By focusing on
specific issues and pitfalls in importance assessment pro-
cesses, participants may realize that importance assessment
is not a straightforward affair and may become motivated
to devote attention to it. This philosophy is reflected in this
section and in the next one. In this section, we summarize
the main conclusions we have drawn from our previous
research concerning importance assessment and their
implications for the design of the importance assessment
course. See [28, 29, 32] for more details. Then, in Sect. 3,
we describe the course, and we link the issues and pitfalls
identified in this section to the various assignments in the
course.
The issues and pitfalls that actors in our research came
across in importance assessment processes are:
1. Much attention (more than 30 % of the total effort)
was devoted to phase 2 of the WAM [(sub-)require-
ment processing]. Phase 2 probably was an important
building block for the rest of the process. If mistakes
were made in giving meaning to requirements, actors
may not have weighed the requirements they thought
they were weighing in subsequent phases. In previous
research, we observed that requirements sometimes
turned out to have many more sub-requirements than
the subjects originally thought they had. So, if they did
not devote effort to processing the requirements, they
may have weighed only part of the requirements they
thought they were weighing. Therefore, we devoted
special attention to this phase in our course. Three of
the six assignments of the course (2, 3, and 5, see
below) were devoted to phase 2, while two assign-
ments (1 and 6) partly pertained to this phase.
2. In phase 2, subjects did not define requirements, but
they appeared to split them in a large number of sub-
requirements. The lowest average number of sub-
attributes generated for either ‘safety’ or ‘comfort’
across any of the groups we analyzed in the research
that formed the basis for this article was 18.3. This
indicates that splitting is a significant activity for
giving meaning to requirements. Therefore, in our
course, some practice in splitting was offered (Assign-
ment 2). Also, we chose to draw the participants’
attention to the benefits of another way of processing
requirements: defining them (see also Sect. 3.2).
3. Subjects appeared to conduct the assessment process in
a rather unstructured way. For example, none of the
subjects seriously tried to adhere to completeness,
independence, and non-redundancy, as is required for
proper weighing [60]. Moreover, no one made a causal
scheme, cognitive map, or other representation of the
relationships between (sub-)requirements. Therefore,
we devoted attention to the issue of structuring the
assessment process, especially phase 2, in the course
(Assignment 3).
4. None of the subjects appeared to formulate a common
denominator for the two requirements (safety and
comfort), such as ‘cost’. Such a denominator can have
the function of ‘utility’ or ‘attractiveness’ in methods
to assess options as found in the literature, like the
linear additive method [42]. It is, essentially, a good
way to ‘compare apples with oranges’. Therefore, we
explained the relevance of the common denominator in
the course and showed how to look for it in a causal
scheme (Assignment 3).
5. The subjects appeared to deliberate about the meaning
of ‘importance’, yet, only in a very indirect sense. We
do not know whether this influenced the importance
assessment process, but we decided to address the
question of the meaning of ‘importance’ in the course
(Assignment 4).
Now that a number of issues and pitfalls concerning
importance assessment processes have been identified, and
we will, in the next section, address the course that we have




In this section, we first outline the goals of the course,
followed by the discussion of some of its limitations
(Sect. 3.2). After a few remarks about the design process in
Sect. 3.3, the course program is described in Sect. 3.4.
3.1 Goals of the course
Based on our practical experience, we assumed that orga-
nizations may see the potential benefits of paying attention
to importance assessment, but are not ready to make sub-
stantial investments in it. After all, the benefits of such
investments have yet to be proven. So we limited the
ambitions for our course to the following goals: (1) to make
participants aware of the relevance of the importance
assessment process; (2) to make participants aware of the
various activities that may take place during importance
assessment (splitting vs. defining, checking for complete-
ness, etc.); (3) to make participants aware of relevant issues
and pitfalls in the importance assessment process; and (4)
to provide practical experience with some activities (in the
shape of assignments) that may be helpful in the impor-
tance assessment process.
These are short-term goals: At the end of the course, the
participants should have made progress with respect to all
these goals. But a course of—at most—one day (in the end,
we settled for half a day; see Sect. 3.2) will likely yield no
lasting changes in the participants’ attitudes or behavior if
no follow-up is given. Participants may get insufficient
training during the course to be able to use what they
learned in practice afterward. And even if they are able to
use what they learned within the context of the course, they
may fall back to their normal routine under the daily pres-
sures of work or they will simply forget what they learned if
they are not reminded of it. So we also had a long-term goal:
(5) Elements of the course (i.e., the assignments) should be
suitable to be used (perhaps in modified form) in tools
designed for structurally improving importance assessment
processes in organizations. In this way, what is set in motion
during the course can be followed up later in additional
sessions. For example, elements of the course can be
repeated so as to give actors more practical experience with
them, they can be expanded (giving more difficult cases
than during the course), or they can be referred to in further
theoretical coverage of importance assessment processes.
3.2 Limitations in the design of the course
There were some limitations we had to, or chose to, take
into account when designing the course. These limitations
are covered in this section.
1. We believed the greatest impact could be achieved by
showing actors that importance assessment does not
need to be an implicit, fuzzy web of thoughts (as many
people with experience in decision processes seemed
to think when informally interviewed by us), but
something that can actually be described and analyzed.
We therefore concentrated on a limited number of
issues (packaged in assignments) that are:
• Quantitatively important in the importance assess-
ment process (e.g., splitting requirements).
• Relevant for the quality of the importance assess-
ment process (e.g., the need to be comprehensive
when splitting requirements).
• Suitable for giving participants in the course
experience with some aspects of importance
assessment that are easy to put into practice and
simple to learn and remember, so that the atten-
dants of the course get the feeling that they learned
something specific, not just heard an exposure of
theory.
2. We could not, and did not want to, prescribe how
importance assessments should be conducted. The
outcomes of our research [28–32]—and that of
others—did not allow this. We did not try to teach
people to do the right things, but tried to help them in
doing the things that they do, right. For example,
splitting requirements may not be the best way to start
an importance assessment process; defining require-
ments and finding a common denominator seem better
to ensure completeness, to avoid redundancy [60], and
to check whether sub-requirements fall completely
under the main requirements. After requirements are
defined, they can be split into sub-requirements that
may be more concrete and thus easier to measure. But
because splitting requirements is what people do, our
course aimed to give them experience in how to do it
right. Another consequence was that we took formal
RE and decision theory as described in, for example,
Keeney [40], not as a norm but as a starting point,
using its concepts (requirement scores, weights, etc.)
for describing, analyzing, and giving meaning to
people’s behavior during importance assessment pro-
cesses. We took a more naturalistic instead of a formal
approach, and the course was an application of various
elements of RE and decision theory, in particular
importance assessment theory, but not a validation of
it. This approach gave us freedom to pick those
elements from available theory that contributed to the
efficiency and effectiveness of our course without




3. We wanted to make participants conscious of what they
were doing and what they could do differently, during
the importance assessment process, rather than to have
them develop a ‘one-size-fits-all’ importance assess-
ment method. That is to say, instilling the desire and the
ability to develop importance assessment skills was
more important than teaching the skills themselves.
4. The course should not last longer than 1 day, so as not
to discourage people from taking part in it. This
limitation was chosen intuitively but proved valid
when seeking opportunities to test the course, which in
the end lasted half a day.
5. Because of the limited duration of the course, we did
not aim for completeness. It was enough if we could
show that importance assessment can be relevant in
requirements engineering and that there are things to
learn about it. We left out, for example, the handling of
uncertainty, and the conversion of absolute weights
into relative weights.
6. Lastly, the course was not meant to cover a particular
discipline. Although it was tested within aerospace
organizations only, the content is meant to be suitable
for all kinds of organizations. The content of the
assignments was chosen so that participants from
various disciplines could readily identify with it. This
‘generality’ is not a drawback. On the contrary, we
believe it is better to use content that the participants
are not too familiar with, for then they cannot rely on
past experience to ‘take shortcuts’.
3.3 Some remarks on the course design process
The foundation of the course, as far as education theory is
concerned, lies in the work of Earl [17]. Hicks [33] was
used to aid in choosing the form of the assignments and the
way they were presented to the participants. The content of
the assignments was, of course, based on the issues and
pitfalls identified in Sect. 2.3. As this article focuses on the
content of the course, and not on education theory, we will
not elaborate on the way education theory was used in the
design of the course.
During the design, we consulted a methodologist spe-
cializing in research designs, and a researcher experienced
in designing decision experiments. We pre-tested the
course among 11 students of the University of Twente in
the Netherlands.
3.4 The course program
The course program is given in Table 1.
The course presented in this article started with a brief
introduction of the main elements of a decision (options,
requirement scores, requirement weights) and the role of
importance assessment, followed by Assignment 1. In this
assignment, the participants were asked to weigh ‘safety’
against ‘passenger comfort’ in the case of a transport
company involved in the acquisition of a fleet of mini-
buses. This was followed by a feedback session in which
the participants were asked how they conducted the
assignment. Issues raised were, for example: Did you
define requirements or did you split them? If you split
them, did you check for completeness? Did you, looking
back, consider only a limited number of weights? In this
way, the participants were introduced to possible courses of
action that could be chosen during the importance assess-
ment process, and, to a certain extent, may have become
conscious of the way they worked.
Assignment 2 comprised an exercise in splitting a
requirement. The participants went through the following
cycle:
Formulate a global description of ‘safety’ (not neces-
sarily an exact definition).
Formulate splitting criteria (like active vs. passive safety
features).
Split ‘safety’ in as many requirements as you can think
of, using the splitting criteria as inspiration.
Try to come to a more formal definition of ‘safety’.
Go through this cycle until no new knowledge is gained.
In this way, participants practiced with both splitting
and defining (as a possible basis for a common denomi-
nator), using one as inspiration for the other. In a short
feedback session, the various splitting criteria and defini-
tions, and the way the participants reached them, were
discussed. This assignment was designed to address points
2 and 3 in Sect. 2.3: Subjects in our research devoted much
effort to splitting but did not do this systematically
(Table 2).
In Assignment 3, the sub-requirements of Assignment 2
were put into a causal scheme, a so-called cognitive map
[9]. Simply put, the sub-requirements were connected by
arrows going from cause to effect. Even more important
than establishing ‘cause-and-effect’ relationships was the
elimination of overlapping or redundant sub-requirements.
For example, some participants may have taken ‘vehicle
weight’, ‘strength of the chassis’, and ‘braking distance’ as
sub-requirements of safety. Obviously, a strong chassis
may weigh more and a heavier vehicle is likely to have a
longer braking distance. All other things being equal,
weight has no direct influence on safety, and as such is not
important in itself. So it can be left out. In Assignment 3,
participants learned to bring ‘method in the madness’ of
sub-requirements as a prelude to weighing them. This
relates to points 3 and 4 in Sect. 2.3: We aimed to make the
processing of (sub-)requirements more systematic so that
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superfluous requirements can be eliminated and a common
denominator may be found by establishing empirical rela-
tionships between (sub-)requirements. For example, it may
become clear that there are relationships between cost and
some other requirements. Cost may then serve as a com-
mon denominator. This is similar to what is done when
making goal models [1]. The reason why we worked with
sub-requirements in this assignment was because these had
been generated in Assignment 2. A cognitive map can just
as well be made from the ‘main’ requirements.
Assignment 4 comprised a plenary discussion about the
meaning of ‘importance’. It was not clear whether this
knowledge actually contributes to a better importance
assessment process, but we took it into account aswe thought
it might contribute to more awareness about the process. In
Sect. 2.3, we saw that actors often do not deliberate sys-
tematically about the meaning of ‘importance’.
Assignment 5 was similar to Assignment 1 (weighing
two requirements against each other), but with require-
ments that pertained to the working environment of the
participants. For example, during a course for aircraft and
maintenance services acquisition experts from KLM Royal
Dutch Airlines, we used characteristics of airplanes as
requirements to be weighed. Due to time constraints, this
was the only time Assignment 5 was executed. This
assignment gave the participants the opportunity to practice
what they had learned in Assignments 2, 3 and 4 and hence
addressed points 2 to 4 in Sect. 2.3. In the feedback session
held afterward, they reflected on the practicality and use-
fulness of what they learned.
Assignment 6 was not directly based on our earlier
research, but on feedback and ideas developed during a
pilot session of the course, and on interviews with decision
makers about possible desirable content of the course. It
concerned the handling of requirements that participants
felt to be important without initially being able to give
rational arguments for that sentiment. The assignment
started with finding any and all (so also irrational) argu-
ments for the importance of a requirement (e.g., the max-
imum speed of a car is important for me, because I like the
sporty image of fast cars). Subsequently, the participants
derived new requirements from these arguments (in this
case: ‘image’). Then, they assessed what other require-
ments determined the image of a car (e.g., the price) and
what desirable consequences a good image of a car could
have (like being attributed enhanced status by business
partners). After a number of questions like these, the
requirements generated were represented in a cognitive
map. In this way, irrational or intuitive arguments were
made explicit and, if desired, could be taken into account
when weighing requirements.
The program ended with a discussion session in which
remaining issues brought up by the participants were
addressed.
In this and the previous sections, we described some
issues and pitfalls that may be encountered during impor-
tance assessment processes, and the way in which they are
addressed in the course we designed. The remainder of this
article is devoted to analyzing the experiences of partici-
pants in the course as we taught it at a number of Dutch
Aerospace Organizations.
4 Assessing participants’ experiences:
methodology
4.1 Procedure
The course was given for employees of Amsterdam Schi-
phol Airport, twice for groups of KLM Royal Dutch Air-
lines and twice for the Royal Netherlands Air Force. In
total, 57 employees followed the course. At the end of each
course, the participants filled out a questionnaire. All in all,
55 persons filled out the questionnaire, although some of
them omitted a few questions. The choice for aerospace
Table 1 Descriptions of the
assignments of the course
Assignment Description
1 Weigh safety against comfort in your own way
2 Split safety into sub-requirements
3 Make cognitive map of sub-requirements generated in Assignment 2
4 Discuss meaning of ‘importance’
5 Weigh two requirements with skills acquired in course so far
6 Handle requirement for which you have only ‘intuitive’ arguments
Table 2 Relevance, difficulty, and clarity of the assignments (plus
number of respondents N)
Assignment Relevance (N) Difficulty (N) Clarity (N)
1 4.00 (53) 2.66 (53) 3.90 (52)
2 3.92 (52) 2.72 (53) 3.84 (50)
3 3.91 (54) 3.50 (54) 3.47 (53)
4 3.74 (47) 2.83 (47) 3.49 (47)
6 3.83 (53) 3.55 (53) 3.54 (52)
Assignment 5 excluded because it was only performed once
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organizations was not driven by methodological, but by
practical motives: We had good contacts in the aerospace
industry. Although our results are not per se generalizable
to other industries, the organizations in our population were
so diverse that we see no reason why our findings should be
specific for the aerospace industry.
Since the course was confined to merely introducing the
importance assessment process and giving the participants
some experience with it, we could not expect the partici-
pants to use whatever they learned during the course in their
daily work to any significant degree. For that, a more
elaborate program would be needed (see Sect. 6). There-
fore, we could not assess the effects of the course by
measuring or observing changes in subsequent behavior.
Instead, we wanted to assess what the participants felt they
had learned from the course and to what extent they had
come to realize the relevance of paying attention to
importance assessment in RE processes. We did not want to
burden the participants with too many measurements during
the course, for which there was little time available as it
was. In the end, we decided to use a questionnaire admin-
istered immediately after the conclusion of the course.
The questionnaire consisted of eight multiple-choice
questions (with sub-questions) using a four- or five-point
rating scale and three open questions (further elaborated on
in Sect. 5). When designing the questionnaire, we used
Cooper and Schindler [14] and Patton [48] as a starting
point. As for interpreting the scores, when using a five-
point scale, we set the threshold for a ‘positive’ score on 3,
equivalent to a score of 6 (‘sufficient’) on a 1–10 scale.
This scale is often used in Dutch questionnaires and uti-
lized by educational institutes, so the participants in the
course were assumed to be familiar with it. Consequently,
the threshold for a sufficient score is a bit above the mean
of the best and worst possible score (5.5). When a four-
point scale was used, we also took a score of 3 as a
threshold, the first integer value denoting a positive qual-
ification (see Sect. 5).
4.2 Validity
The method that we used for assessing participants’
experiences presents several validity issues. First, we did
not conduct measurements before the start of the course, so
we cannot compare pre- and post-course measurements.
We did consider a pre-course questionnaire, but since the
course was about something that, according to our previous
experience, people are hardly even aware of, we doubted
that a pre-course questionnaire would yield information
that would enable valid comparisons to be made with post-
course measurements. Also, we did not want participants to
develop ideas about importance assessment as an effect of
a pre-course questionnaire. No doubt, we could have solved
these problems, but letting participants fill in two sizable
questionnaires during a course lasting only half a day did
not seem very motivating for them. We think that, despite
its limitations, our post-course questionnaire, with its direct
and clear questions, was adequate in the light of our
research objectives. It was made clear to the participants
that management of their organizations had agreed to
conduct the course so as to assess its usefulness and to give
us the opportunity to try it out, not because they were
convinced outright of the usefulness of the course. So,
there was no great pressure on the participants to exag-
gerate the usefulness of the course as they perceived it;
they could afford to be honest. We believe that the par-
ticipants will have distinguished ideas that they already had
before the course from those obtained during the course. In
the questionnaire, we explicitly asked about effects of the
course, not merely about general attitudes, skills etc., as
such. Participants indicated in the post-course question-
naire that they had learned something from the course (see
Sect. 5), so, assuming of course that these answers are
valid, we conclude that there is indeed a difference
between pre-course and post-course experience. We pri-
marily wanted to measure attitudes, awareness and the way
participants experienced the course, and we believe a
questionnaire is an adequate and efficient tool for this. In a
laboratory context, some sort of cognitive test could have
worked well; for example, letting participants design a way
to set requirements and observing whether they introduce
importance assessment notions. But in a practical context,
with participants under pressure from daily work, ques-
tionnaires seemed more appropriate. Of course, we only
measured short-term effects, but, then, the course is
expected to have mainly short-term effects and should be
followed up by other measures if effects are to last, as is
discussed in Sect. 6. Our approach is not ideal. However,
we think it is adequate for our purpose.
A second validity issue was already addressed briefly
above; the validity of the answers to the questionnaire was
not checked by measuring test results or actual behavior.
However, the goals of the course concerned appreciation of
the relevance of importance assessment processes, not
examining behavior. If participants said that the course had
made them appreciate the relevance of importance
assessment processes, this may manifest itself in behavior
during subsequent RE processes in which they might par-
ticipate. But since the course was expected to have only
short-term effects, if not followed up, enduring changes in
behavior was not to be expected.
All in all, we do not see the above issues as major
problems. The awareness of the relevance of aspects of
importance assessment and the way the participants expe-
rienced the course were, in our view, adequately measured.
The results of the questionnaire show neither a lack of
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interest in the course nor the questionnaire (expressed, e.g.,
by means of an excessive number of ‘don’t know’s’ or ‘no
opinions’) nor a mindless acceptance of all that the course
offered (e.g., by uniform or excessively high scores on
questions about the quality or relevance of the course). In
our view, the results are valid enough to answer the
question whether people can be made aware of the rele-
vance of importance assessment processes and whether
they experienced their exposure to elements of importance
assessment as relevant. More elaborate measurement
would likely not have altered the answers to these ques-
tions. Of course, we aim to continue adding to the
knowledge in this field of research and to test whether the
course can contribute to improving the quality of impor-
tance assessment processes (that is, importance assessment
behavior), but that is an issue for future research.
We took care to evaluate general threats to validity as
discussed by, for example, Wohlin et al. [61]. As far as
conclusion validity is concerned, we do not claim to have
investigated a statistically representative population, but
merely an example of a population for which our course is
relevant. We took care to design a valid questionnaire
using the methods described by Cooper and Schindler [14]
and Patton [48]. Internal validity threats like mortality were
not relevant because the course lasted only half a day.
Groups were not compared, so social threats were not
present. The mono-method bias (construct validity) was
certainly an issue. However, other methods seemed
impractical (see above). We did not have the ambition for
external validity beyond our research population: Actors
involved in strategic non-routine organizational decision
processes. So, we were not interested in, for example,
private decision processes.
Whatever judgments on validity can be made, the results
of our study should give anyone interested in the use of the
course enough information to judge whether it could be
useful to him or her. No doubt, each training program, RE
process or organizational environment requires its own
adaptations to the course, and we encourage readers of this
article to develop their own versions of the course or its
assignments.
5 Results
For assessing participants’ experiences with the course, we
took the course goals given in Sect. 3.1 as a frame of
reference. First, we examined the short-term Goals (1–4).
Goal 1 Make the participants aware of the relevance of
the importance assessment process in decisions.
The extent to which the participants learned about the
relevance of importance assessment was 2.89 on a scale
from 1 to 4 (1 was ‘nothing’, 2 was ‘little’, 3 was ‘rea-
sonably’, and 4 was ‘much’; N = 55). This is somewhat
below our (intuitive) target score of 3.0. From the open
questions, we found that the subject was rather abstract and
that there was a need for more explanation, clearer exam-
ples, and more specific feedback on the assignments. The
last point has been addressed by giving written feedback on
the assignments that the participants could study afterward.
However, this did not show in the questionnaires, which
were filled out immediately after the course. It is likely that
the participants, who had a practical and not a scientific
background, needed more time and opportunity to grasp the
essentials of the importance assessment process, at least in
the way they were presented in the course. Moreover, the
course might have been too much of a series of assign-
ments, without sufficient attention to the theoretical
framework that integrated the assignments. Finally,
importance assessment did not seem to be an issue in the
organizations concerned, at least not until we shared with
their representatives our suggestion it should be. This is not
surprising, given the lack of research in this area (see
Sect. 2.1). Thus, it is logical that participants in the course
needed some time to grasp the theoretical framework of the
course.
Goal 2 Make the participants aware of the various
activities that can be considered when performing an
importance assessment.
Regarding the issue to what extent the course helped in
getting a clear idea of how to assess the importance of
requirements, the average score was 2.72 (N = 50), which
is again somewhat below the target of 3.0 using the same
four-point rating scale as for Goal 1. The main cause might
have been the same as the one regarding Goal 1: Given the
practical background of the participants, it may have been
difficult for them to put the assignments into perspective.
This is all the more likely because the separate assignments
were judged favorably (see the next paragraph).
Goals 3 and 4 Making participants aware of relevant
issues and pitfalls in the importance assessment process
and letting the participants practice with some activities
that can be of help with the importance assessment process.
As indicators of these goals, we took the participants’
judgment about the assignments. The assignments were
designed to address specific issues and pitfalls that we
wanted the participants to gain experience with. So, if the
participants judged the assignments to be relevant, clear
and of the right level (neither too easy nor too difficult), we
would conclude that the assignments served their purpose.
The relevance of the assignments scored between 3.74
on a five-point rating scale (Assignment 4; discussing the
meaning of ‘importance’) and 4.00 (Assignment 1; making
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an unassisted importance assessment). The scale ran from 1
(very irrelevant) to 5 (very relevant). The number of par-
ticipants that answered this question about relevance was
47, except for Assignment 5 that was omitted in all but one
of the five courses, due to time constraints. The clarity of
the assignments scored between 3.47 (Assignment 3,
making a cognitive map) and 3.90 (Assignment 1; N = 47)
on a five-point rating scale. These figures are well above
the target minimum of 3.0. The level of difficulty was
scored between 2.66 (Assignment 1) and 3.55 (Assignment
6; handling non-explicit arguments) on a scale of 1–5 from
‘very easy’ to ‘very difficult’, with 3 being ‘neither easy
nor difficult’ (N = 47). So, the individual assignments
were all scored rather favorably. The improvements that
were suggested comprised: more explanation beforehand,
more elaborate feedback, more time for discussion, and
more ‘depth’ in the course, even at the expense of the
number of assignments.
These relatively high scores, especially in the case of
relevance of the assignments, may imply that the quality of
importance assessment processes, and the skills needed for
it, is indeed an issue within the organizations that took the
course, even if the participants may not have realized this
before starting the course. It shows the relevance of what
we are trying to achieve in the course.
Now we turn to the long-term Goal (5): Elements of the
course should be suitable to be used (perhaps in modified
form) in tools designed for structurally improving impor-
tance assessment processes in organizations.
The feedback discussions after each assignment were, as
far as we could assess, of good quality. Relevant questions
were asked, problems encountered while executing the
assignments were properly identified, and the answers the
teachers gave were generally understood, as far as could be
judged from subsequent discussions. Given the above, and
given the scores on relevance, clarity, and difficulty of the
assignments (see Goals 3 and 4), we believe that the quality
of the assignments was good. The participants understood
them, could fulfill them, and could reflect properly on them
afterward. So we see no reason why they cannot serve as a
basis for more elaborate tools. However, how and to which
extent this is to be done falls outside the scope of this
paper.
Our conclusion is that although Goals 1 and 2 were not
met to the extent that we would like them to be, this is
made up for by the level of achievement of Goals 3
(touching the core of our research) and 4. However, as
noted in Sect. 3.1, even if the goals of the course are ful-
filled, lasting effects are not to be expected of any inter-
vention that lasts only half a day, no matter how successful.
That is to say, we believe that more is needed than just a
further improvement of the course. The context in which
the course is given should be improved as well.
As far as improvements of the course are concerned, the
most important one is the provision of elaborate written
feedback on the assignments. Other improvements, like
more in-depth explanation of the theory, simply cannot be
realized within the duration of the course, but it is no
problem to realize this in a more elaborate training pro-
gram aimed at embedding importance assessment skills
and procedures in an organization. Elements of the course
can be used for this (Goal 5).
All in all, we think that the course in its present form
provides a good way of introducing the concept of
importance assessment in organizations, making actors
aware of its relevance, and letting them experience some
issues and pitfalls of importance assessment processes. The
various assignments of the course are useful in getting
actors acquainted with the importance assessment process.
6 Discussion
The aims of this article were: (1) to present and (2) to
assess participants’ experiences with, a course that makes
actors aware of the relevance of importance assessment
processes and lets them experience some issues and pitfalls
concerning these processes. A course like the one described
in this contribution does not yet exist, but may be useful to
make stakeholders in RE processes aware of the relevance
of importance assessment and to provide a basis for
improving the importance assessment activities within RE
processes.
We should stress that the conclusions in this article are
based on questionnaires answered by course participants
immediately after the course. Hence, as was discussed in
Sect. 4.2, nothing can be said about long-term effects on
opinions and about effects on actual behavior of the par-
ticipants. So, even though we noted in Sect. 5 that the goals
of the course had largely been achieved, it is impossible to
say whether this will encourage participants to put into
practice what they learned or whether they will remember
it for any length of time. But since we assume that the
course should be followed up to have any lasting effects,
the results make sufficiently clear that the course provides a
basis for introducing importance assessment in RE
processes.
According to the data obtained by the questionnaires,
the strengths of the course we have developed are that
participants felt they have a better idea of the relevance of
the importance assessment process than before the course
and gained some experience with importance assessment.
Overall, we consider the course to be a success, but the
degree to which two of the five goals were achieved was
not as high as we wanted, and the long-term effects of the
course are probably limited without further follow-up.
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However, this is not a weakness of the course; it is an
inherent limitation of any introductory tool. Improving
organizational importance assessment processes is a major
operation. Such organizational change operations often
need a distinct starting point. The course can fulfill this
function effectively and efficiently; it only takes a small
amount of time from the participants and it is a good
introduction to the importance assessment processes that
are the subject of the organizational change. It also shows
decision makers that there is such a thing as importance
assessment and that the quality of importance assessment
processes may indeed be improved by means of paying
attention to it. These notions may generate support for
efforts to improve importance assessment processes. For
requirements engineering activities, mobilizing support for
paying attention to importance assessment should be
somewhat easier than for decision processes in general,
since in many methods and techniques used in RE, atten-
tion is already paid to explicitly eliciting scores on and
weights of requirements (see Sect. 1). The assignments of
the course discussed in this article could well be developed
to prepare stakeholders for the formulation and elicitation
of requirements with RE methods like those proposed by,
for example, Andreou [2], Pitula and Radhakrishnan [49],
and Prakash and Gosain [52].
As was stated in Sect. 1, the course was directed at RE
processes of strategic, non-routine, organizational deci-
sions. However, most organizational decisions are non-
strategic and routine. Would the course be suitable for such
decisions? We cannot tell from our research, but even with
(largely) routine decisions, some requirements may have to
be weighed explicitly, either because the weights are not
known or because actors feel the weights used hitherto
should be re-evaluated. Possibly, the course can be of use
then, but the importance assessment processes of routine
decisions should be studied and the insights thus gained
could lead to redesign of the course. For non-strategic non-
routine decisions, we think that the course is potentially as
applicable as for strategic decisions. But in this case, much
less is often at stake than with strategic decisions, so the
investment in the course may be deemed not worthwhile.
An important lesson that we learned from designing and
teaching the course is that it is almost impossible to have
participants internalize a concept as abstract as ‘importance
assessment’ in a period of a few hours. In a lecture, the
concept can be explained, and in assignments, it can be
practiced, but the need for more explanation, examples and
feedback, as expressed by the participants, suggests that
either the course should be expanded or the ambition
should not be to generate lasting effects. Eliminating
assignments to make space for more theory and feedback
does not seem to be a good option, given the perceived
quality and relevance of the assignments. The limitation
mentioned in the introduction that we did not measure
changes of behavior was prudent, but these changes were
not to be expected anyway.
If an organization has the ambition to devote attention to
importance assessment processes in a structured way, this
can be done by giving explicit attention to importance
assessment during requirements engineering processes (as
opposed to just eliciting requirement weights). If an orga-
nization wants to do this, a trajectory can be developed to
educate employees in importance assessment. Based on the
experience in giving the course and in dealing with
importance assessment issues in various contexts, we sug-
gest that organizations wanting to devote systematic atten-
tion to importance assessment take the following steps:
1. Make actors involved in requirements engineering
aware that importance assessment is not the same as
eliciting weights. Although some weight-eliciting
methods like AHP [55] may induce thinking about
weights, this is by no means a certainty. How this
awareness is to be achieved depends on the situation. It
is probably best to address the most senior manage-
ment level, where non-routine decisions with strategic
consequences take place and where new insights about
how to make good decisions may be welcomed.
2. Make actors aware which parts of the deliberations
taking place during RE processes involve requirement
weights (as opposed to scores). In formal RE methods,
these moments should not be too difficult to identify,
and they can be the starting points for importance
assessment.
3. Train a limited number of key actors involved in high-
pay-off non-routine decisions in the issues addressed in
our course and help them to implement the acquired
skills in RE processes in which they are involved.
Requirements engineers would be an obvious choice,
both because of the expertise they already possess and
because their work involves explicitly handling
requirements. The assignments in our course may be
used as a basis for this training.
4. Identify moments within ongoing (in)formal RE pro-
cesses where importance assessment is relevant and
point these out to the participants. These moments
would likely occur during and after definition of
requirements and before eliciting their weights.
5. Insert importance assessment support tools in (in)for-
mal requirements engineering procedures within the
organization. This could be done together with some
key actors involved in RE processes.
6. Finally, set up a program to train and maintain
importance assessment skills for all relevant actors in
the company and to instill an ‘importance-assessment-
awareness’ culture in the organization.
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The development of our course did lead to follow-ups,
as we intended. We managed to secure two PhD project
positions with KLM Royal Dutch Airlines with the aim of
developing tools for improving the quality of importance
assessment processes. The course that was presented in this
contribution may form a basis for this. This opportunity
was not a direct consequence of having given the course.
However, being able to explain to the CEO of KLM, the
experiences with the course in his organization were very
helpful in gaining the opportunity to ask him for support of
our research in the first place.
For Amsterdam Schiphol Airport, we are developing a
short training that should provide members of crisis man-
agement teams (a crisis being, e.g., fires or aircraft acci-
dents) with a common importance assessment heuristic.
This heuristic can be practiced during regular training
sessions, so that, when needed, crisis management team
members can co-ordinate their decisions more efficiently.
The opportunity to develop this training was given to us
through mediation of one of the attendants of the course
that was described in this article.
We conclude with some tips for researchers who want to
develop practical applications based on their work, and
gain support for this from practitioners. These tips are
partly based on our own experience with introducing our
course and partly on Antonacopoulou [3], Polzer [50], and
Posner [51].
• Develop a teaser. This does not imply that you need to
address all knowledge that you can offer the practi-
tioner, as long as it is appealing enough to get
practitioners interested.
• Look for problems that you can help to solve. No
definite proof is needed that the problems exist; just
clear indications are enough for developing the teaser.
• Do not strive for the optimal application. The aim is to
have practitioners develop interest in an application
based on the teaser, not to make them see the teaser as
the perfect solution to their problems.
• Be patient. Listen to what practitioners want and
develop the teaser. It may take many encounters, and
many modifications to the teaser, before somebody gets
interested.
• When a practitioner indicates he or she is interested, that
is just the beginning. Even after administering the teaser,
it may take some time before a follow-up is realized.
• But if it is, our experience is that there probably is no
need to worry about competitors for some time. The
teaser may have given you an exposure that others will
not quickly eclipse.
More information on the course, including an outline of
the course materials, can be obtained upon request from the
corresponding author.
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Appendix 1: Summary of the assignments
of the course
Assignments 1–3 of the course pertain
to the following (fictional) case
The company
A local company from Enschede, Netherlands, called Plane
Drive, specializes in transporting people to and from
Schiphol Airport near Amsterdam (the Dutch capital).
Their customers are people who either do not own a car or
cannot (or do not want to) travel by train because, for
example, they have too much baggage.
The decision
Plane Drive currently has a fleet of minibuses of a single
type. These minibuses were procured over a period of
2 years. Because the maintenance costs are starting to rise,
the board of directors has decided to replace all minibuses
over the next two and a half years.
The board has given you the task to assess the impor-
tance of two attributes on which the new vans will be
evaluated, safety and comfort for the passengers. Assign-
ments 1–3 pertain to some (not all) aspects of this task.
Assignment 1
A. Determine the relative weight of ‘safety’ compared to
‘comfort for the passengers’.
B. Briefly describe the way you determined this.
Assignment 2
In this exercise, repeat one aspect of exercise 1, but this
time do it systematically. This means going through several
steps. Before one can compare one attribute to another, one
must describe them clearly. In particular, in non-routine
decisions, it can be very difficult to give definitions. In that
case, it can be useful to start by splitting the attribute into
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sub-attributes. For example, ‘comfort for passengers’ might
be split into the quality of the suspension, amount of
legroom, etc.
A. Give a global description (so not necessarily an exact
definition) of ‘safety’. Once you have done this, you
can narrow it down to a more precise description
which will allow you to come up with a number of sub-
attributes.
B. Formulate splitting criteria for ‘safety’.
C. Come up with even more sub-attributes using the
splitting criteria
D. Formulate one or more formal definitions of ‘safety’.
E. In the end, adjust the splitting criteria based on the
experience you gained in this exercise.
Exercise 3
The aim of this exercise is to clarify the importance of the
sub-attributes for the assessment, by creating a cognitive
map. Note: The participants receive information on how to
make a cognitive map. A cognitive map can be used for
attributes as well as for sub-attributes.
A. Put the sub-attributes you found in the previous
exercises in a causal model (a cognitive map)
B. Check the map for completeness, overlaps, and
dependencies and adjust the map where needed.
C. Underline the (sub-)attributes that are relevant for the
decision (choosing a minibus)
D. Give an (as complete as possible) definition of ‘safety’.
If necessary, specify what is NOT part of safety. You
already started doing this in Assignment 2.
Assignment 4
Determine what you define as ‘importance’. Discuss it in
your group. It is by no means necessary to reach consensus,
and the only goal is to clarify your own definition.
Note: Assignment 5 was used only once, during one
session with Schiphol employees, as covered in the main
text. Here we summarize the variant for KLM Royal Dutch
Airlines, so that the reader can see how this assignment can
be adapted to various users.
Assignment 5
A. Repeat exercises 1, 2, and 3, but now for ‘customer
focus of terminal staff’, to be compared with
‘efficiency of terminal staff’. Take the perspective of
Schiphol. During this exercise, keep part B in mind
B. Formulate a ‘common denominator’ for the above-
mentioned attributes. Both attributes have a connection
with this denominator, and the relative strength of this
connection shows the relative importance of that
particular attribute.
C. Briefly describe your process of Assignment 5A.
Assignment 6
Note: In case Assignment 5 was not used, we let the par-
ticipants choose a (sub-)attribute related to the subject of
Assignments 1–3 (the acquisition of a minibus) for
Assignment 6. This could be safety or comfort, but also any
other relevant attribute.
A. Take a (sub-)attribute of Assignment 5, the importance
of which is primarily based on intuitive or emotional
notions. In other words, you feel very strongly about its
(un)importance, but you find it difficult to give
sufficient rational reasons for it.
B. List the reasons (both rational and intuitive) why you
think this attribute is so (un)important.
C. Use this list to write down other attributes that,
apparently, are important to you. Look especially for
attributes that are:
• A cause or effect of the attribute you chose in 6A.
• An abstraction or concretization of the attribute
you chose in 6A.
• Means to the same goal. So think of other attributes
with which you could reach that goal and which
might also be important to you.
D. Complement the cognitive map you made in exercise
5, with the attributes found in 6B and C.
NB. Only incorporate empirical (cause-and-effect)
relations, so no longer ‘intuitive’ relations.
E. Check whether the attributes, that ought to be
compared to one another for their relative importance,
are connected in the cognitive map.
F. Check whether there are attributes in the cognitive map
that do not only relate to decisions involving the
attribute chosen in 6A (e.g., which type of personnel to
hire) but also to decisions you should generally be able
to make concerning terminal staff.
G. Identify the attributes in the map, based on which you
can, and want to, take your decision.
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H. Ask yourself whether there are attributes you intu-
itively want to take into account, but are not in the
cognitive map. If so, try to incorporate them, using the
previous steps. If you cannot, because you cannot
generate any empirical relation based on your intuition,
you will have to make a decision whether or not to
utilize these attributes.
References
1. Ali R, Dalpiaz F, Giorgini P (2010) A goal-based framework for
contextual requirements modeling and analysis. Requir Eng
15:439–458
2. Andreou A (2003) Promoting software quality through a human,
social and organizational requirements elicitation process. Requir
Eng 8:85–101
3. Antonacopoulou EP, Dehlin E, Zundel M (2011) The challenge
of delivering impact; making waves through the ODC debate.
J Appl Soc Sci 47(1):33–52
4. Arkes HR (1996) The temperature of diff con theory. Organ
Behav Hum Decis Process 65:268–271
5. Barraga´ns Martinez AB, Pazos Arias JJ, Ferna´ndez Filas A,
Garcı´a Duque J, Lopez Nores M, Dı´az Redondo RP, Blanco
Ferna´ndez Y (2008) Composing requirements specifications from
multiple prioritized sources. Requir Eng 13:187–206
6. Beach LR, Puto CP, Heckler SE, Naylor G, Marble TA (1996)
Differential versus unit weighing of violations, framing, and the
role of probability in image theory’s compatibility test. Organ
Behav Hum Decis Process 65:77–82
7. Beattie J, Baron J (1991) Investigating the effect of stimulus
range on requirement weight. J Exp Psychol 17:571–585
8. Belton V (1985) The use of a simple multi-criteria model to assist
in selection from a shortlist. J Oper Res Soc 36:265–274
9. de Boer L (1998) Operations research in support of purchasing;
design of a toolbox for supplier selection. Universiteitsdrukkerij,
Enschede
10. Borcherding K, Schmeer S, Weber M (1995) Biases in multi-
requirement weight elicitation. In: Caverni JP, Bar-Hillel M,
Jungemann H (eds) Contributions to decision making. Elsevier,
Amsterdam, pp 3–28
11. Bose U, Paradice DB (1999) The effect of integrating cognitive
feedback and multi-requirement utility-based multicriteria deci-
sion-making methods in GDSS. Group Decis Negot 8:157–182
12. Brace W, Ekman K (2012) CORAMOD: a checklist-oriented
model-based requirements analysis approach. Req Eng. http://
link.springer.com/article/10.1007/s00766-012-0154-3#. Accessed
28 March 2013
13. Carlson KA, Klein Pearo L (2004) Limiting predecisional dis-
tortion by prior valuation of requirement components. Organ
Behav Hum Decis Mak 94:48–59
14. Cooper D, Schindler P (2008) Business research methods.
McGraw-Hill, Boston
15. Dahlstedt A¨G, Persson A (2003) Requirements interdependen-
cies—moulding the state of research into a research agenda. In:
Pre-proceedings 9th international workshop on requirements
engineering. Klagenfurt, Austria
16. Duan C, Laurent P, Cleland-Huang J, Kwiatowski C (2009)
Towards automated requirements prioritization and triage. Requir
Eng 14:73–89
17. Earl T (1987) Cursusontwikkeling, kunst en vliegwerk. Versluys
uitgeverij bv, Almere
18. Ellis K, Berry DM (2012) Quantifying the impact of requirements
definition and management process maturity on project outcome
in large business application development. https://cs.uwaterloo.
ca/*dberry/FTP_SITE/tech.reports/EllisBerry.pdf. Accessed 28
March 2013
19. Finkelstein A, Harman M, Mansouri SA, Ren J, Zhang Y (2009)
A search-based approach to fairness analysis in requirement
assignments to aid negotiation, mediation and decision making.
Requir Eng 14:231–245
20. Fischer GW (1995) Range sensitivity of requirement weights in
multirequirement value models. Organ Behav Hum Decis Process
62:252–266
21. Fischer GW, Damodaran N, Laskey KB, Lincoln D (1987)
Preferences for proxy requirements: the overweighing bias.
Manag Sci 33:198–214
22. Fraidin SN (2004) When is one head better than two? Interde-
pendent information in group decision making. Organ Behav
Hum Decis Process 93:102–113
23. Goldstein WM (1990) Judgement of relative importance in
decision making; global and local interpretations of subjective
weight. Organ Behav Hum Decis Process 47:313–336
24. Goldstein WM, Mitzel HC (1992) The relative importance of
relative importance: inferring other people’s preferences from
relative importance ratings and previous decisions. Organ Behav
Hum Decis Process 51:382–415
25. Grofman B, Feld SL (1992) Group decision-making over multi-
dimensional objects of choice. Organ Behav Hum Decis Process
52:39–63
26. Hagefors R, Brehmer B (1983) Does having to justify one’s
judgments change the nature of the judgment process? Organ
Behav Hum Perform 31:223–232
27. Harte JM, Koele P (1995) A comparison of different methods for the
elicitation of requirement weights: structural modeling, process
tracing and self-reports. Organ Behav Hum Decis Process 64:49–64
28. Heerkens H (2003) Modeling importance assessment processes in
non-routine organizational decision problems. Printpartners Ips-
kamp, Enschede
29. Heerkens H, van der Heijden BIJM (2005) On a tool analysing
cognitive processes using exploratory think-aloud experiments.
Int J Hum Resour Dev Manag 5(3):240–283
30. Heerkens H (2006) Assessing the importance of factors deter-
mining decision-making by actors involved in innovation pro-
cesses. Creat Innov Manag 15(4):385–399
31. Heerkens H, Ko¨ster C, Ulijn J (2010) The influence of culture on
the assessment on the importance of decision requirements. Eur J
Cross-Cult Competence Manag 1(4):334–355
32. Heerkens H, Norde C, Van der Heijden BIJM (2011) Importance
assessment and decision requirements; a qualitative study com-
paring experts and laypersons. Manag Decis 49(5):748–761
33. Hicks MJ (2004) Problem solving and decision making.
Thompson Learning, London
34. Hofmann HF, Lehner F (2001) Requirements engineering as a
success factor in software projects. IEEE Softw 18:58–66
35. Hollingshead AB (1996) The rank-order effect in group decision-
making. Organ Behav Hum Decis Process 68:181–193
36. Jaccard J, Brinberg D, Ackerman LJ (1986) Assessing require-
ment importance. J Consum Res 12:463–467
37. Janis IL (1972) Victims of groupthink; a psychological study of
foreign policy decisions and fiascoes. Houghton Mifflin, Boston
38. Jureta IJ, Faulkner S, Schobbens PY (2008) Clear justifications of




39. Kaiya H, Shinbara D, Kawano J, Saeki M (2005) Improving the
detection of requirements discordances among stakeholders.
Requir Eng 10:289–303
40. Keeney RL (1992) Value-focused thinking. Harvard University
Press, Cambridge
41. Keeney RL (1994) Creativity in decision making with value
focused thinking. Sloan Manag Rev 35:33–41
42. Keeney RL, Raiffa H (1976) Decisions with multiple objectives,
preferences and value tradeoffs. Wiley, New York
43. Kray L, Thompson L, Lind EA (2005) It’s a bet! A problem-
solving approach promotes the construction of contingent
agreements. Pers Soc Psychol Bull 31(8):1039–1051
44. Le´on OG (1999) Value-focused thinking versus alternative-fo-
cused thinking: effects on generation of objectives. Organ Behav
Hum Decis Process 80:213–227
45. McGee S, Greer D (2012) Towards an understanding of the
causes and effects of software requirements change: two case
studies. Requir Eng 17:133–155
46. Milne A, Maiden N (2012) Power and politics in requirements
engineering: embracing the dark side? Requir Eng 17:83–98
47. Panagiotou G (2008) Conjoining prescriptive and descriptive
approaches. Towards an integrative framework of decision
making. A conceptual note. Manag Decis 46(4):553–564
48. Patton MQ (2008) Utilization-focused evaluation. Sage, London
49. Pitula K, Radhakrishnan T (2011) On eliciting requirements from
end-users in the ICT4D domain. Requir Eng 16:323–351
50. Polzer JT, Gulati R, Khurana R, Tushman ML (2009) Crossing
boundaries to increase relevance in organizational research.
J Manag Inq 18(4):280–286
51. Posner BZ (2009) On putting theory into practice. J Manag Inq
18(2):139–141
52. Prakash N, Gosain A (2008) An approach to engineering the
requirements of data warehouses. Requir Eng 13:49–72
53. Rago A, Marcos C, Diaz-Pace JA (2011) Uncovering quality-
attribute concerns in use case specifications via early aspect
mining. Requir Eng. http://link.springer.com/article/10.1007/
s00766-011-0142-z/fulltext.html. Accessed 28 March 2013
54. Richards D (2003) Merging individual conceptual models of
requirements. Requir Eng 8:195–205
55. Saaty TL (1980) The analytic hierarchy process. McGraw-Hill,
New York
56. Sipari S, Timor M (2010) The analytic hierarchy process and
analytic network process: an overview of applications. Manag
Decis 48(5):775–808
57. Svenson O (1979) Process descriptions of decision-making.
Organ Behav Hum Perform 3:86–112
58. Svenson O (1992) Differentiation and consolidation theory of
human decision-making: a frame of reference for the study of
pre- and post-decision process. Acta Psychol 80:143–168
59. Sood S, Forehand M (2005) On self-referencing differences in
judgment and choice. Organ Behav Hum Decis Process
98:144–154
60. Vincke P (1992) Multiple decision aid. Wiley, Chichester
61. Wohlin C et al (2012) Experimentation in software engineering.
Springer, Berlin Heidelberg
62. Yoo J, Catanio J, Paul R, Bieber M (2004) Relationship analysis
in requirements engineering. Requir Eng 9:238–247
Requirements Eng
123
